The marvelous therapeutic results obtained during the past few years in various infections with sulfanilamide and its derivatives, originating in the epoch-making discoveries of DOMAGK, have naturally stimulated pharmacological and bacteriological work on these compounds. The pharmacological and toxicological experiments with the sulfamides, however, have been almost exclusively of a zoopharmacological nature, that is, confined to experiments on animals and animal tissues. As these compounds are primarily chemotherapeutic agents affecting in some still inexplicable manner the growth of bacteria, and as bacteria are actually more closely related to lower plants than to lower animals, the writer, who has been making phytopharmacological studies for many years, determined to investigate the effect of various sulfa-compounds on living plants. The results already obtained are of both theoretical and practical interest. The present paper is a report on the influence of sulfa-drugs on root growth of Lupinus albus seedlings.
Introduction
The marvelous therapeutic results obtained during the past few years in various infections with sulfanilamide and its derivatives, originating in the epoch-making discoveries of DOMAGK, have naturally stimulated pharmacological and bacteriological work on these compounds. The pharmacological and toxicological experiments with the sulfamides, however, have been almost exclusively of a zoopharmacological nature, that is, confined to experiments on animals and animal tissues. As these compounds are primarily chemotherapeutic agents affecting in some still inexplicable manner the growth of bacteria, and as bacteria are actually more closely related to lower plants than to lower animals, the writer, who has been making phytopharmacological studies for many years, determined to investigate the effect of various sulfa-compounds on living plants. The results already obtained are of both theoretical and practical interest. The present paper is a report on the influence of sulfa-drugs on root growth of Lupinus albus seedlings.
Compounds studied
The compounds studied were (1) sulfanilamide, (2) neoprontosil, (3) sulfathiazole, (4) sulfapyridine, (5) sulfadiazine, (6) sulfaguanidine and (7) succinyl sulfathiazole,l the structure of which is shown in the subjoined formulae. There Effect of blood sera containing sulfa-compounds Since ordinarily in medical practice all the sulfa-drugs are given by mouth and their concentration or so-called drug level in the blood serum is followed in clinical laboratories, the author investigated the effect of normal blood sera, as well as of those obtained from rabbits and human patients treated with the various compounds in -hospitals. In studies on rabbits doses of 0.5 to 1.0 gram were administered to the animals by stomach tube. Samples of blood were obtained by directly puncturing the heart six and twenty-four hours after administration of the drugs. The pharmacological properties of one per cent. of the sera separated from such blood samples were studied in plant-physiological solution. Prior researches of the writer and his associates on thousands of normal animals have shown that the phytotoxic index of the blood of mammals (including rabbits) varies from 70 to 75 per cent. (3) . Table III shows the effect of one per cent. solutions of rabbit sera after administration of the various compounds on seedlings studied in the manner described. It will be seen that none of the com- pounds exerted any greater toxicity than normal rabbit sera; in fact, some of them were definitely less toxic. Table IV shows the results obtained with Suceinyl sulfathiazole 78 one per cent. solutions of blood sera obtained from patients treated with the various sulfa-compounds. Here again, it will be seen that the phytotoxic index for Lupinus albus seedlings was definitely higher than that of normal human serum, which also varies from 70 to 75 per cent.
Discussion
The hydroponic experiments described in the first part of this paper are of interest in connection with the mechanism of action of sulfa-compounds in human therapeutics. It may be stated that generally the antiseptic potency of drugs with regard to both bactericidal and bacteriostatic effect runs parallel to their toxicity for higher forms of plant life than bacteria; in fact, various fungi, e.g., yeasts, have been employed for roughly testing the antiseptic properties of different drugs. It therapeutic agents by virtue of a direct bactericidal action. The plantphysiological experiments described in the foregoing paper afford additional evidence of the complexity of the whole subject, which has been so well presented by LONG (2).
The serological experiments described in the foregoing communication are of considerable clinical interest. MACHT and PELs (5) some years ago described the phytotoxic properties of blood sera obtained from all kinds of dermatoses or skin diseases. The sera from most skin diseases do not differ in toxicity from normal human sera. A striking exception to this rule is the grave and baffling skin disease known as pemphigus. The blood sera from pemphigus patients exhibits a marked toxicity for growth of Lupinus albus seedlings under standardized conditions, and the phytopharmacological test has been of great help in establishing a correct diagnosis of pemphigus in its early states (6) . During the past ten years bloods from nearly three thousand patients suspected of having pemphigus have been tested phytopharmacologically, and although the sera were thus examined without previous knowledge of the patients' histories, the diagnosis made on this basis has almost invariably been confirmed by subsequent histories of cases studied. Now it is well known that all the sulfamide drugs frequently effect dermatological reactions. In the last few years, a number of investigators have reported occurrence of bullous eruptions simulating pemphigus after administration of various sulfa drugs (7, 8) . The question arises: Are such pemphigoid lesions an indication of true pemphigus? The current study answers this query categorically and considers a convenient method for differentiating between true pemphigus and pemphigoid dermatoses following administration of sulfanilamide and its derivatives. Summary 1. The effect of sulfanilamide and six of its derivatives was studied on root growth of Lupinus albus.
2. Hydroponic solutions containing the drugs exerted a diphasic action, concentrations of 1: 10,000 inhibiting and high dilutions of 1: 250,000 stimulating growth of roots of Lupinus albus.
3. Blood sera of rabbits and human beings after administration of thle sulfa-drugs are no more poisonous than normal blood sera and are usually less toxic. 4 
